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Eccrine spiradenoma was described by Ker-
sting and Reiwig (1) in 1956 as a usually soli-
tary, intradermal, often tender nodule oc-
curring most commonly on the chest and face.
Tbeir study, based on 134 patients, included
only two cases with multiple lesions. Tbe rar-
ity of multiple lesions has limited histochemical
studies which require sufficient amounts of
fresh tissue.
The only previous histochemical and elec-
tron microscopic study has been carried out
by Berghorn, Munger and Helwig (2, 3) on a
patient with multiple lesions in the right
scapular region. The authors found neither
alkaline phosphatase nor myofilaments in the
tumor cells. Since the myoepithelial cells of
both eeerine and apoerine glands are positive
for alkaline phosphatase, they concluded that
none of the cells of eecrine spiradenoma were
myoepithelial cells. On the basis of their elec-
tron microscopic study Munger et al. (3) re-
garded the cells composing ecerine spiradenoma
as similar to ecerine sweat gland cells; as no
secretory granules were found the cells were re-
garded as similar to the clear cells of the cc-
crine sweat gland, which have no secretory
granules. Munger et al. (3) also described the
presence of some faintly fibrillar material in
the intercellular spaces of the tumor, and of
hyalin surrounding the tumor islands. The
hyalin was composed of a filamentous mater-
ial and occasional strands of collagen, and con-
tained fibroblasts.
As we had an opportunity to obtain speci-
mens from a patient with multiple lesions of
eccrine spiradenoma, both histochemical and
electron microscopic studies were performed.
In this investigation we found a small num-
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her of typical myoepithelial cells peripheral to
luminal cells. A.n unusual feature of this tumor
was the presence, in some of the tumor cells,
of basal bodies of cilia whose shafts, either in-
tact or split, protruded from the tumor cells
into lumina.
I. m5T0cHEMIcAL STUDIES
Materials and Methods
The patient1 was a 15 year old white girl with
six discrete, moderately firm, intradermal nodules
which had appeared at nine years of age. The
lesions were located on the volar aspect of the
right forearm, measured from 0.5 to 1.5 cm in size
and were faintly violaceous in color. They had
never been painful or tender. Two of the lesions
were excised. Portions of each specimen were used
for frozen sections and electron microscopic ex-
amination and the rest was fixed in 10% formalin,
embedded in paraffin and stained with hema-
toxylin and eosin. The following histochemical
tests were performed on frozen sections: amylo-
phosphorylase (4), branching enzyme (4), alkaline
and acid phosphatase (5), succinic dehydrogenase
(5), aminopeptidase (5), indoxyl esterase (5),
acetyl and pseudo-chohne esterase (5) and PAS
staining (6). Basic metachromatic dyes in 1%
aqueous solution, e.g., methylene blue, toluidine
blue, azure B and crystal violet, were used for
study of the stroma. A freshly prepared solution
ot 0.3% Alcian blue in 3% acetic acid (pH 2.5)
and Hale's colloidal iron stain (7) were used for
the demonstration of acid mucopolysaccharides.
Some sections were treated with collagenase1 be-
fore staining with PAS or metachromatic dyes,
and others with hyaluronidasc before staining with
Alcian blue or Hale's stain.
Results
The Sections stained with hematoxylin and
eosin showed several tumor islands. Each island
was surrounded by a fibrous or hyaline capsule
and was composed of intertwining lobules of
epithelial cells separated by small amounts of
interlobular stroma. The stroma contained only
The specimens for this study were made avail-
able by Dr. Jacob Ludwig, York, Pennsylvania.I Collagenase solution: 1. Collagenase (from Cl.
histolyticum) (Sigma). 2. Tris buffer, 0.05M, pH
7.0. Mix in proportion of 1 mg of (1) to 1 ml of (2).
Incubate sections at 37°C for 15 minutes.
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a few blood vessels. The tumor strands showed
a single row of outer or basal cells and several
rows or irregularly arranged inner cells. The
outer or basal cells contained small, darkly
staining nuclei and sparse cytoplasm, while the
inner cells contained large, lightly staining
nuclei and abundant cytoplasm. Small tubular
structures were observed at the periphery as
well as in the center of the tumor islands.
The results of the var1ous histochemical
tests performed on frozen sections were as fol-
lows:
Amylophosphorylose end bianching enzyme
showed moderate to strong activity in the
cells lioiog the tubules (Fig. 1). Also, in most
sections, some of the cells located at the pe-
riphery of the tumor islands were reactive (Fig.
1).
Succinic dehydropenose was slightly reac-
tive in the center of the tumor islands and
FIG. 1. Amylophosphorylase end bronching enzyme are strongly reactive in the eccrine
sweat glands (E) located just outside the tumor capsule (C). The reaction is moderate
along the periphery of the tumor island (P) and in the tubular structures (T). (X 300).
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Fm. 2. Succinic dehydrogenase stain shows a strong reaction in the cccrine glands (E)
and in a small tumor island (Ts). The reaction is moderate in a large tumor island (Ti).
< SO).
moderately reactive at the periphery. The reac-
tion was weak in the overlying epidermis, as
is usual for normal epidermis (8). In some sec-
tions a few small islands of tumor cells stained
very intensely, just as strongly as the neigh-
boring ecerine sweat glands (Fig. 2).
The PAS, Hale, Alcian Blue and Meta-
chromatic Stains. The interlohular stroma sep-
arating the tumor lobules gave moderate reac-
tions to the PAS, Hale and Alcian Blue stains
and showed strong metachromasia on staining
with methylene blue, toluidine blue, azure B
and crystal violet. Furthermore, the staining
reactions of the stroma were resistant to di-
gestion with diastase and partially labile to
hyaluronidase. Thus, it could be concluded that
the stroma contained both neutral and acid mu-
copolysaccharides (7). Digestion with col-
lagenase diminished significantly the intensity
of the PAS and metachromatic stains. The in-
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tensity of the various staining reactions, es-
pecially that of the metachromatic strains, usu-
ally was strong along the periphery of the
interlohular stroma where with the electron
microscope an amorphous hyalin substance,
fine filaments and segments of collagen fibrils
were found. The glandular and ductal lumina
contained strongly PAS-positive particles and
an amorphous substance. The amorphous sub-
stance was also strongly positive for Hale and
Alcian Blue stains.
Alkaline phosphatase was reactive in the
capillaries located in the stroma and was nega-
tive in the tumor cells. Thus, no myoepithclial
cells were identified with this stain.
Acid phosphatase was weakly reactive in the
cytoplasm of the tumor cells. In addition, about
10% of the tumor cells contained granules which
were strongly positive for acid phosphatase.
The cells containing these granules, when
found in the parcnchyma, were interpreted as
secretory tumor cells and in the intcrlobular
stroma as fibroblasts or histiocytcs. On electron
microscopic examination, these cells were found
to contain lysosomcs. Thus, the acid phos-
phatasc-containing granules seemed to represent
lysosomal granules.
Acetylcholine esterase and pseudo-choline
esterase stains showed several positive-staining
fibers extending from the stroma for a short
distance into the tumor islands. Also, positive-
staining fibers were seen in the connective tis-
sue capsule surrounding each tumor island.
These fibers represented nerve fibers.
Leucine-aminopeptidase and index p1 esterase
stains were weakly positive throughout the
tumor islands.
II. ELECTRON rcnoscopsc STUDIES
Materials and Methods
For the electron microscopic study the biopsy
specimens were cut immediately into small pieces
and were fixed for 1½ hours in a 1% osmic acid
solution which had been buffered at pH 7.2 with
veronal and had been adjusted to physiological
osmolarity with 4.5% sucrose. After fixation, the
specimens were dehydrated through graded con-
centrations of alcohol and propylene oxide and
embedded in Araldite. Sections were cut with an
LKB Ultrotome at approximately 400—600 A. The
sections on grids were stained with either Reyn-
olds' lead citrate, 1% uranyl acetate, 1% phospho-
tungistic acid or 5% potassium permanganate.
Various combinations of these stains were also
used. All sections were examined with an RCA
EMU-3G electron microscope.
Results
The tumor was composed of two main types
of cells. Calls of the first type, corresponding to
the outer or basal cells seen with the light mi-
croscope, were small and contained moderately
dark nuclei and cytoplasm (Fig. 3). The cells of
the second type, corresponding to the inner
cells seen with the light microscope and repre-
senting the majority of cells, were large and
contained light nuclei and abundant, light
cytoplasm. They were round to oval in shape.
Both types of cells contained essentially the
same fine structures: abundant oblong mite-
chondria containing mitochondrial cristae (Fig.
3); a well developed, rough-surfaced endoplas-
mie reticulum; numerous ribonucleoprotein
(RNP) particles and a few Golgi vesielcs and
tonofilaments. The nuclei usually contained one
or two nucleoli and small, round inclusion
bodies surrounded by a less electron dense
halo (Fig. 3), which were similar to those re-
ferred to as virus-like particles by Zelickson
in keratoacanthoma (9). Both types of cells
had villi projecting from the plasma membrane
and showed desmosomes which were often lo-
cated on the villi. No glycogen particles were de-
tected in any cell when Reynolds' lead citrate
stain was used. Approximately 5% of both the
outer and inner cells contained isolated cilia (see
below).
1. Outer or Basal Cell. The nucleo-cytoplas-
mic ratio of the basal cells was high (Fig. 3).
The rough-surfaced endoplasmie reticulum
and the RNP particles were highly condensed
in the basal cells, resulting in a moderately
dark cytoplasm. Small aggregates of loosely
packed, fine filaments were found in the spaces
between interdigitating villi of neighboring
basal cells as well as in pocket-hke spaces
formed between the basement membrane and
basal cells, (Fig. 3).
2. Inner Cells. The majority of the inner
cells demonstrated no distinct differentiation
toward any type of cell and may be referred to
as undifferentiated inner cells or indeterminate
cells. Some inner calls showed differentiation
towards secretory cells.
(a) Undifferentiated Inner Cells or Inde-
terminate Cells. Some cells possessed charac-
teristics of secretory cells, such as light, abun-
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Fic. 3. &anninU view. Secretory cells (S) have thick cytoplasmic projections (p) some
of which are separated from the rest of the cytoplasm by a chain of small vesicles (thick
black arrows). The basal cells (B) and the indeterminate cells (I) show small villi (V).
Inclusion bodies with halos are seen in some nuclei (thick white arrows). Thin white
arrows: fine filaments in pocket-like spaces. Bm: basement membrane. F: fine filaments
in intercellular spaces. M: a secretory cell in mitosis. m: mitochondria. re: rough-surfaced
endoplasmic reticulum. Fi: fibroblast. (X 7,500)
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daut cytoplasm, the presence of a moderate
amount of rough-surfaced endoplasmic reticu-
lum, free RNP particles and Golgi apparatus
(Fig. 4); on the other hand, some cells had
considerable amounts of tonofilaments and
tonofibrils (Fig. 4). Large cytoplasmic pro-
jections as well as slender villi were common.
In some areas an incompletely developed base-
ment membrane was attached to the plasma
membrane (Fig. 5), and in other areas tufts
of fine filaments projected from the plasma
membrane (Fig. 4). These filaments occasion-
ally formed a very dense conglomeration be-
tween the indeterminate cells (Fig. 5).
(b) Secretory Cells. Some of the inner cells
had the aspects of secretory cells because of the
presence of secretory granules and secretory
processes. Their cytoplasm contained abundant
amounts of rough-surfaced endoplasmic re-
ticulum (Fig. 3), numerous free RNP parti-
cles, Golgi elements and multivesicular bodies
(Fig. 6). Secretory granules of various densities
formed in the Golgi zone (Fig. 6). These
granules were similar in size and in shape to
those found in the secretory cells of both cc-
crine and apocrine glands (10, 11). Some secre-
tory cells contained lysosomes. In rare instances
the secretory cells surrounded well-formed
glandular lumina which were filled with amor-
phous as well as filamentous material (Fig. 6).
The luminal cytoplasm often showed rather
large projections. Near their base, at the site
where the projections showed pinching-off, a
number of small vesicles were observed in lin-
ear arrangement, suggesting that formation of
small vesicles led to a separation of the projec-
tions from their cell (Figs. 3, 5). In some villi the
luminal plasma membrane showed a break
and some cytoplasm was directly discharged
into the lumen.
(c) Cells with Abundant Tono filaments. Some
inner cells showed prominent bundles of tono-
filaments and tonofibrils, which surrounded
the perinuelear tonofilament-free zone (Fig. 7).
Desmosomes were more prominent in such
cells, but there were fewer and smaller villi
than in other inner cells. This type of cell thus
resembled epidermal squamous cells as well as
the cells seen in eccrine (12, 14) and apocrine
sweat ducts (13).
(d) Other Cells. Enmeshed in the tumor
parenchyma were small numbers of plasma
cells, neutrophils, lymphocytes, fibroblasts and
histiocytes. The fibroblasts and histiocytes con-
tained lysosomes. No cosinophils, basophils or
mast cells were found in the parcncbyma.
3. Tubular Structures. In addition to glandu-
lar structures with typical secretory cells, there
were other types of lumina wInch will be re-
ferred to as tubular lumina. The walls of the
tubular lumina were composed of one layer of
luminal cells and of one to several layers of
peripheral cells.
(a) Luminol Cells. The luminal cells usually
showed microvilli and crypts at their luminal
borders, contained a thick periluminal fila-
mentous zone composed of densely interwoven
bundles of tonofilaments, and possessed many
vcsiclcs in their luminal cytoplasm (Fig. 8).
Between the periluminal filamcntous zone and
the nucleus, there was a perinuclcar tonofila-
mcnt-frce zone. Thus, the luminal cells re-
sembled the luminal cells seen in the ductal wall
of both the eccrinc and apocrine glands of
human embryos and adults (12, 13, 14).
Because of their poorly developed luminal mi-
crovilli and periluminal filamentous zone, well-
developed Golgi elements and a luminal cyto-
plasm relatively free of organellcs, some luminal
cells appeared to be in an intermediate differen-
tiation between ductal and secretory cells (Figs.
8,9).
(b) Peripheral Cells. The cells peripheral to
the luminal cells of the tubular walls were iden-
tical to the "cells with abundant tonofilaments"
or indeterminate cells seen in the tumor is-
lands (Fig. 9). All cells of the ductal wall
were connected by desmosomes (Fig. 8).
(c) Myoepithelial Cells. Myoepithclial cells
with typical myofilaments were present in
small numbers (Fig. 10). They were located
peripherally to a single layer of luminal cells
which in most instances were of the inter-
mediate differentiation. While the myocpithelial
cells seen in normal adult cccrinc and apocrinc
glands lie in close apposition to the luminal
cells (10, 11), in the tumor a thick band of
amorphous hyaline substance (basement mem-
brane) and a few collagen fibrils separated the
myoepithelial cells from the luminal cells. In
addition, the hyalinc substance surrounded the
entire circumference of the myocpithclial cells
(Fig. 10). In addition to myofilamcnts, the
myocpithelial cells contained numerous pinocy-
totic vesiclcs, small amounts of elongated mito-
chondria and glycogcn particles (Fig. 10).
Fio. 4. Indeterminate cells have large nuclei (N), and a moderate amount of light cyto-
plasm containing free RNP particles (r), rough-surfaced endoplasmic reticulum (re), mito-
chondria (m), and some tonofilaments (T). An amorphous or fine filamentous substance(F) projects from the plasma membrane (white arrow), as well as from slender villi (v)
(black arrow). P: large cytoplasmic pro3ection. (X 25,230)
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Ftc. 5. Abortive formation of a basement membrane is seen (B) along the outer surface
of the plasma membrane of indeterminate cells (I). Between the cells, there is an abundant
amount of amorphous and finely filamentous (F) substance. In other areas it forms a very
dense conglomeration (D). Arrows indicate component fibrils in such a dense conglomerate.
The indeterminate cells show vilh (V), a moderate amount of tonofibrils (T), RNP par-
ticles (r), rough-surfaced endoplasmic reticulum (re), mitochondria (m), and small vesieles(v). One of the large vilh is separated by a chain of small vesicles at the base (thick
arrows). N: nucleus. (X 15,800)
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Fio. 6. Secretory cells. There are two large secretory cells with secretory granules (8),
multivesicular bodies (Mv), vesleles (v), Golgl elements (G), mltochondria (M) and
large villi (V) projecting into the lumen (L), but no tonofilaments. D: desmosomes. F:
fine filaments. (X 8,760)
(d) Tubular Luniina. While all lumina con-
tained pinched-off particles of mierovilli (Fig.
8), some lumina contained, in addition small
amounts of an amorphous material, and ag-
gregates of very fine filaments and numerous
shaft-like elements which represented the intact
shaft or individual fibrils of eilium (see be-
low). The amorphous material, probably se-
creted by the luminal cells, was located be-
tween some of the microvilli of the lulninal
cells, and appeared to be the matrix for the
fine filaments which were seen embedded in it
(Fig. 8). The similar admixture of the amor-
phous substance and fine filaments was found
in the byaline substance of the stroma near the
villi of the indeterminate cells and basal cells
as well as between the basal cells and the base-
melt membrane (Fig. 3). The hyalinc sub-
stance seen around the myoepithchal cells also
consisted of similar amorphous and fine fila-
mcntous materials (Fig. 10). Many vesicles sim-
ilar to those present in the luminal cytoplasm
of the luminal cells of the tubular lumina were
found in the lumen. The impression was
gained that some microvilli released their cyto-
plasmic contents, such as vesicles, into the lu-
men.
4. The Cilium. Shaft-like structures found
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Fia. 7. Cell with abundant tonofilamenis. There are a ring of tonofilaments (T) sur-
rounding the perinuclear tonofibril-free zone (c), well-developed desmosomes (D), and
free RNP particles (r). Villi (V) are poorly developed. M: mitochondria with multiple
mitochondrial pigments, f a cilium with 7 peripheral fibrils. N: nucleus. (X 16,195)
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flo. 8. A tubular lumen containing an amorphous substance, fine filaments (I) and in-
tact and split shafts of cilia (S) having regularly spaced 700 A cross bandings (arrows).
Pinched off particles of microvilli (V), dense bodies (d) and vesieles are also seen within
the lumen. Of the two luminal cells, the lower one shows well-developed microvilli (v),
terminal webbing (Tw) with numerous vesieles and a periluminal filameutous zone (F)
indicating ductal differentiation, while the upper cell shows intermediate differentiation.
N: nucleus of the upper inner cells. (X 23,780)
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FIG. 9. Lumincil wall. Two luminal cells are shown, the upper of which (In) shows dif-
ferentiation towards a ductal cell and the lower towards a secretory cell. The upper one
has numerous microvilli (v), a terminal web (tw), a periluminal filamentous zone (f) and
a perinuclear tonofibril-free zone (c). The lower one in contrast, has lighter cytoplasm,
many vesicles, abundant rough-surfaced endoplasmic reticulum (re), Golgi complex (g),
elongated mitochondria (m), but poorly developed microvilli (v) and very few tonofibrils.
Peripheral cells (P) show well-developed tonofibrils (T). I: an indeterminate cell. (X
8,200)
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FIG. 10. A myoepilhelial cell(M) is located at the periphery of intermediate type of
ductal cells (ID). The myoepithelial cell contains numerous myofilaments (My) and
pinocytotic vesicles (v), a small amount of mitochondria (m) and glycogen particles (g).
H: hyaline substance. L: lumen. m: mitochondria. T: tonofilaments. v: pinocytotic
vesicles. (X 24,300)
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in the lumen of the ducts represented
either the intact shafts or individual fihrils of
isolated cilia. Such cilia were present in the
cytoplasm of approximately 5% of all the
tumor cells (Figs. 7, 11, 12), and were found
very often in pairs. Within the cytoplasm of
the tumor cells the proximal portion of the
cilia, the basal body, was composed of tightly-
bound, straight fibrils, 1,900—6,600 A in width;
the distal portion near the plasma membrane
was split into individual fibrils, 100—150 A in
width. In longitudinal sections both bundles and
individual fibrils showed periodic cross-handing
of about 640 A, within which shorter and ir-
regular intraperiodic banding of 200—260 A was
visualized. Because some fibrils were short (Fig.
12) the number of the fibrils decreased from 9
in the basal body to 6 or 7 in the distal portion.
Where the shaft emerged from the cell, the
plasma membrane invaginated along the sides
of the shaft (Fig. 11). In cross-sections it was
observed that those fibrils seen in longitudinal
sections were peripheral fibrils composed of two
or three sub-filaments and that there is no cen-
tral pair of fibrils (Fig. 13) (15, 16, 17). In
cross-sections cut through the invaginated
plasma membrane along the shaft, "anchor
granules" of the shaft (15) on the plasma
membrane were seen (Fig. 13).
5. The Capsule. The capsule surrounding the
tumor islands was composed of several layers
of densely packed collagen bundles. Between
the tumor cells and the capsule, there was a
thin basement membrane to which the tumor
cells were attached by half-desmosomcs.
6. The Stroma. The interlobular stroma
within the individual tumor islands was ar-
ranged in narrow bands separating the strands
of tumor cells. The periphery of the stroma
consisted of (a) an amorphous substance, which
was continuous with the basement membrane
and was in some areas as thick as (Fig. 11),
(b) patchy aggregates of fine filaments and (c)
structures similar to short segments of collagen
fibrils intermingled with normal long collagen fi-
brils; the former showed irregular light and dark
banding pattern (80 — 500 A) as well as longi-
tudinal fibrils, and the latter showed periodic
banding of approximately 500—640 A (Fig. 11).
A mixture of an amorphous substance and fine
filaments was seen, in the tubular lumina as
well as in the hyaline substance present be-
tween the tumor cells and surrounding the
myoepithelial cells. In the stroma, however,
short segments of collagen fibrils which were
probably produced by fibroblasts in the stroma
(Fig. 11), were added. In the cytoplasm of fibro-
blasts and in the immediate vicinity of these cells
tropocollagen fibrils of a dimension of 80 A in
width and 140 A periodical banding or beading
were found (Fig. 11). A development of these
tropocollagen fibrils into thicker and more ma-
ture precollagen fibrils and segmented structures
were observed (Fig. 11) (18, 19).
Corresponding to the presence of acetylcho-
line esterase-positive fibers in the histochemical
sections, myelinated as well as non-myelineated
nerve fibers were observed in the stroma as well
as in the capsule.
nlscussloN
Differentiation of the Tumor Cells. It seems
reasonable to assume that the basal cells are
the germinative cells for all tumor cells. As the
basal cells mature, they may develop into
indeterminate cells, some of which differentiate
into secretory cells or accumulate tonofila-
ments. Differentiation may also be directed to-
ward tubular structures, which sometimes are
too immature to allow a decision as to whether
they arc composed of secretory or ductal cells.
It must be mentioned, however, that different
specimens of eccrine spiradenoma show different
degrees of maturation, even with light micro-
scopic examination. For instance, Munger et al.
(3) did not describe the cells with secretory
granules, nor luminal differentiation in their
specimen.
Concerning ecerine vs. apocrine differentia-
tion histochcmical stains were useful. Since
amylophosphorylase, branching enzyme and
succinic dehydrogenase are known to be strongly
reactive in normal eccrine glands (20, 21) and
these enzyme activities were strongly positive
in some portions of the tumor, it appears likely
that in eccrine spiradenoma differentiation is in
the direction of eccrine structures.
Histo genesis. Cells capable of differentiating
into either secretory or ductal cells are found
normally only in the embryonic sweat gland.
Organoid tumors, in all likelihood, can arise
from embryonic cells as well as from immature,
undifferentiated cells of adult structures. It can
be assumed that basal cells located at the june-
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FIG. 11. An isolated cilium, fibrocytes and stroma. A cilium is surrounded by a plasma
membrane of the basal cell (B) folded along the sides of the shaft (thin arrows). Several
fibrils in longitudinal section can be seen in the shaft. Note that the thin collagen fibrils have
cross-banding of shorter periodicity (thick black arrows) than mature collagen fibrils. C:
segments of rather mature collagen fibrils. G: Golgi elements. H: amorphous hyaline sub-
stance which in some places is continuous with the basement membrane (Bm) and can
not be differentiated from it. F: fibrocytes with thin fibrils. re: RNP particles. (X 33,000)
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FIG. 12. Cilia. Several cilia of different sizes are seen in an indeterminate cell. The
thickest cilium contains 9 fibrils, one of which shows 640 A periodical banding (arrow) and
shorter intraperiodical banding of 200—260 A. F: fine filaments between tumor cells. (X
44,460)
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Fio. 13. A pair of cilia in an indeterminate cell. The one which is semi-crass-sectioned
shows a crescentic area representing an invagination of the plasma membrane (thick arrow),
"anchor granules" of the shaft on the plasma membrane (thin arrows) and nine peripheral
fibrils, each of which is composed of two or three sub-filaments. Note that no central pair
of fibrils is revealed in either cihum.
tion of the ductal and secretory segments have
the capacity of differentiating into either a
secretory or a duetal cell, even in adult eccrine
sweat glands. They definitely have this capacity
in embryonic sweat glands (14). It is assnmed
that ductal and secretory types of tumor cells
were derived from matrix cells which possess
potentiality similar to cells found in the junc-
tional area between the duetal and secretory
segments of the eeerine gland. Furthermore,
ductal and secretory types of tumor cells were
mixed in a haphazard arrangement. It has been
commonly seen in appendage tumors of the
skin (20, 21, 22) that the matrix cells of the
tumor can produce component cells of that
particular appendage; although these compo-
nent cells individually appear normal, abnormal
combinations of these cells occur and they never
become organized into a functional organ.
Myoepithelial Cells. Although it had been
previously assumed that the small cells at the
periphery of the intertwining tumor strands
were myoepithelial cells (23), they are not,
because they possess no alkaline phosphatase
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activity and, on electron microscopic examina-
tion, showed no myofilaments. The absence of
myoepithelial cells in most of the typical
glandular structures in the tumor can only be ex-
plained by assuming that either the tumor was
too immature or the matrix cells of the tumor
simply did not differentiate into that direction
since embryonic ecerine sweat glands at! the stage
of coil formation have already developed myo-
epithelial cells (14, 24). This is consistent with
the hypothesis that eccrine spiradenoma is com-
posed of relatively immature tissue.
Cilia. The cilia in this tumor did not have
the central pair of fibrils found in cilia with
motility (16, 17). Cilia of the same type as seen
in this tumor, with similar dimensions and
with cross-striation, were described previously
by several authors (16, 17, 25, 26). The same
type of cilia as found in the tumor were also
observed, in pairs, in the human embryonic
intradermal ecerine duet (14). The intervals
between the cross-striations in the shaft and in
the individual fibrils were about 600 A in the
cilia observed by Wilson and McWhorter (17)
and were 700 A in the cilia of this tumor. Thus
both values fall within the range of 550 to 700
A given by Pawcett and Porter (27) and Paw-
eett (15) for cilia from various sources. The
role of nonmotile, isolated cilia in various kinds
of cells is not known. One explanation is that
cilia in the tumor cells represent an abnormal
outgrowth of a shaft from centrioles. It is now
generally accepted that the centriole and the
basal body of a cilium are homologous (15).
Stroma, PAS Reaction, and Metachromasia.
The stroma, which was PAS and Hale positive
and metachromatic, on electron microscopic
examination was shown to consist of an amor-
phous and fine filamentous substance inter-
mingled with fragmented collagen fibrils. A
similar correlation between histochemical reac-
tions and fine structures of these fibrous com-
ponents has been observed in cylindroma (28)
and at the periphery of basal cell epithelioma
(29). The amorphous hyaline substance is
apparently secreted by the basal and indetermi-
nate cells and in small amounts by the luminal
cells. It is significant that the same PAS-posi-
tive, amorphous or fine filamentous substance
is observed in the lumen between the mierovilli
of the adult eccrine sweat duct, both in its
intradermal and intraepidermal portions (12).
Using an immunofluorescence method, Pierce
(30) has recently shown that in normal as well
as in neoplastic conditions the basement mem-
brane is produced by the epithelial cells. It is
not clear, however, if the amorphous hyaline
substance further forms the fine filamentous
substance. It is without doubt that the fine
tropocollagen and procollagen fibrils are pro-
duced by the fibrocytes in the stroma. In the
discussion of the organization of the collagen
fibrils near the thick hyaline (basement) mem-
brane, Porter (31) stated that the initiating
element or elements in collagen fibril formation
might reside in the basement membrane which
influences the orientation of the fibrils to form
collagen fabrics characteristic of different tis-
sues. It is possible that in the case of tumor cells
the normal interaction between basement mem-
brane and precollagen is disturbed, and a thick
basement membrane is produced. In such dis-
turbed milieu abnormally banded and segmented
collagen may be produced.
SUMMARY
An electron microscopic and histoehemical
study of a case of eccrine spiradenoma with
multiple lesions revealed:
(1) The tumor was differentiating towards
eccrine rather than apocrine structures since it
contained amylophosphorylase, branching en-
zyme and succinic dehydrogenase.
(2) When examined with an electron micro-
scope the tumor was found to be composed of
small cells (basal cells) situated on or near the
basement membrane, and many large cells
(inner cells), some of which showed differentia-
tion towards secretory cells. There were also
glandular and tubular structures.
(3) The walls of the tubular lumina were
composed of one layer of luminal cells and one
or more layers of peripheral cells. The whole
structure resembled the lower portion of the
intradermal ecerine sweat duct, either adult or
embryonic.
(4) The stroma between the tumor cords
was composed of (a) an amorphous hyaline
substance which was produced by the basal
cells, (b) a fine filamentous substance and (c)
tropocollagen or precollagen fibrils produced by
fibroeytes and peculiarly banded segments of ma-
ture collagen. Since these ultrastructural com-
ponents showed positive histoebemieal reactions
for PAS stain (diastase-resistant) and Alcian
blue and Hale stains (partially hyaluronidase
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labile), they contained neutral and acid muco-
polysaceharides.
(5) The lumina of both glandular and tubu-
lar structures contained the same components
as described in the stroma except for prema-
ture collagen and segments of mature collagen
fibrils. The tubular lumina contained intact
shafts and individual fibrils of the shafts of
cilia. The basal bodies of these cilia were very
often found in pairs in approximately 5% of the
tumor cells of all types. The basal body ranged
from 1,900 to 6,600 A in width and was com-
posed of 7 to 9 peripheral fibrils measuring
from 100—150 A in width. No central pair of
fibrils were found. Both the basal body and the
individual fibrils showed periodic cross-banding
of approximately 640 A within which shorter
and rather irregular banding of about 200—260
A was present.
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